Lymphocyte Hprt mutant frequency and sperm toxicity in C57BL/6 mice treated chronically with Azathioprine.
Many patients undergoing chronic therapy with the purine analogue Azathioprine (Aza) have highly elevated HPRT lymphocyte mutant frequencies (MFs), and it is likely that these increases are due to selection of pre-existing HPRT mutant lymphocytes. A similar selection in germ cells might result in an increased frequency of the Lesch-Nyhan syndrome. In this study, a mouse model for Aza mutant selection was developed and Aza toxicity was evaluated in the germ cells of treated mice. Groups of 20 male C57BL/6 mice were treated by gavage three times/week with 0, 5, 10, 25, 50, or 100mg/kg Aza, and three to eight mice from each group were sacrificed at various times for up to 23 weeks. Mice treated with 25-100mg/kg Aza were all dead by 14 weeks of treatment. Hprt lymphocyte MF assays indicated that the treated mice had reduced numbers of spleen lymphocytes. Most treated mice had Hprt MFs similar to those of control mice (2.1+/-1.6 x 10(-6)), however, highly elevated MFs were detected in one out of three mice given 5mg/kg for 10 weeks, one out of three mice given 10mg/kg for 10 weeks, and one out of eight mice given 10mg/kg for 23 weeks (e.g., 233 x 10(-6) after 10 weeks of 5mg/kg). Sequence analysis of Hprt cDNA indicated that all mutant clones from one of these mice had a T-->A transversion in the initiation codon. Multiplex-PCR on mutant clones from the other two mice indicated that all the clones from one had a deletion of Hprt exons 2 and 3, while most of the mutants from the other had lost all of the Hprt exons. Measurements of testicular weight, and of sperm count, viability, morphology, and motility found that Aza produced low levels of toxicity in sperm, with the most consistent effect being a reduction in the testicular weight. The data suggest that mice chronically treated with 5 and 10mg/kg Aza (doses similar to those used in humans) have elevated Hprt MFs due to clonal amplification of selected Hprt mutants. The results also suggest that mice treated with these doses of Aza retain reasonable fertility, and will be useful for breeding experiments to examine the possibility of increasing the germ-line transmission of Hprt mutations.